The Hypervelocity Impact Society is devoted to the advancement of the science and technology of hypervelocity impact and related technical areas required to facilitate and understand hypervelocity impact phenomena. Topics of interest include experimental methods, theoretical techniques, analytical studies, phenomenological studies, dynamic material response as related to material properties (e.g., equation of state), penetration mechanics, and dynamic failure of materials, planetary physics and other related phenomena.
The objectives of the Society are to foster the development and exchange of technical information in the discipline of hypervelocity impact phenomena, promote technical excellence, encourage peer review publications, and hold technical symposia on a regular basis. It was sometime in 1985, partly in response to the Strategic Defense Initiative (SDI) , that a small group of visionaries decided that a conference or symposium on hypervelocity science would be useful and began the necessary planning. A major objective of the first Symposium was to bring the scientists and researchers up to date by reviewing the essential developments of hypervelocity science and technology between 1955 and 1985 . This Symposia -HVIS 2007 is the tenth Symposium since that beginning. The papers presented at all the HVIS are peer reviewed and published as a special volume of the archival journal International Journal of Impact Engineering. HVIS 2007 followed the same high standards and its proceedings will add to this body of work.
INTRODUCTION
The symposium, HVIS 2007, was a very successful conference. At this international venue, over two-hundred attendees from 16 countries provided an update on hypervelocity impact technology and science. Nearly 80 papers were presented at HVIS 2007 bestowing the most current research and state-of-the-art update on recent hypervelocity impact technology. Beginning in 1986, ten symposiums will have been published in the International Journal of Impact Engineering, which continues to update the growing knowledge and progression of hypervelocity science.
HYPERVELOCITY IMPACT SYMPOSIUM
The 2007 Hypervelocity Impact Symposium (HVIS 2007) was held September 23-27, 2007 at the Williamsburg Lodge, Williamsburg VA. The symposia co-chairs were Leonard Wilson and David Dickinson from Naval Surface Warfare Center, Dahlgren, VA. A technical committee was established to assist with the organization of the symposia. The make up of the technical committee was diverse and consisted of well-reputed international scientists who are experts in the fields associated with hypervelocity science. A list of the technical committee is provided in Appendix A.
One hundred twenty-nine (129) abstracts were received and accepted. Eighty-nine papers were received and peer-reviewed by the technical committee and 52 were recommended for publication in the archival Journal -International Journal of Impact Engineering (IJIE). The guidelines used to select the manuscripts include the relevance, quality, and the originality of research representing hypervelocity impact phenomena. This special IJIE volume constitutes the Proceedings for HVIS 2007, and thus the HVIS 2007 presented papers are archived for future reference. The special volume of the IJIE journal containing the papers from HVIS 2007 is expected to be published in the fall of 2008.
Total attendance at HVIS 2007 was 207 from 16 different countries. HVIS 2007 participants are listed in Appendix B. The society makes a significant effort to involve quality students as an investment in the future research and development of the technology. And this year was no exception as nineteen students presented their work to the society. Half of these students were supported by the Alex Charter's student outreach program, while the other half were given discounted registration rates. By this encouragement and help with expenses, we endeavor to provide the students with an incentive and a motivation for further career development in this discipline Nearly eighty papers were selected for presentation for HVIS 2007. The symposia have a policy that if the publishable journal article is not received on time, the authors are not allowed to present it at the symposia. Of the nearly eighty papers, 52 were presented orally and 25 were presented as posters. All oral papers are presented to ensure maximum exposure; the poster talks also get full exposure by scheduling them for a special afternoon session and maintaining the display throughout the entire symposium. In addition, four keynote lectures, including the HVIS Distinguished Scientist Award lecture, representing either a review of the literature and/or the current state of the art were also presented at the symposia.
TECHNICAL PAPERS
This report is an attempt to provide a brief summary of the technical findings and advances represented in the papers presented at HVIS 2007. The combination of this brief summary, along with the abstracts and the complete proceedings copy will constitute a review of the current state-of-the-art of hypervelocity science circa 2007. In addition to the regular technical sessions, four keynote lectures, including the distinguished scientist award, representing either a review of the literature and/or the current state of the art were also presented at the symposia.
The technical sessions for the HVIS 2007 were organized around the following technical topic areas. The number of papers in each topic area is given in parenthesis. The title of each paper is given in Appendix C.
• Launchers and Diagnostics (9) • Impact and Penetration (8 
SUMMARY/HIGHLIGHTS OF THE SYMPOSIUM
Hypervelocity impact technologies have been motivated by space applications and have been discussed at this symposium since the beginning of this venue. However, it is not limited to just that aspect of the phenomena. Though strong interest of high-velocity launchers is still paramount in the field, such as launchers developing velocities >30 km/s, two & three stage guns launching plates and particles to 12 and 19 km/s respectively, now the drive is to use these tools for understanding the impact phenomenology. Papers were presented offering new concepts, such as techniques in understanding impact-flash signatures and observing expanding debris clouds. Diagnostics to identify materials as well as estimating temperatures and the physics of the associated rapidly expanding and cooling of multi-phase debris cloud were presented. Improved and new launching techniques are always being pursued. Six papers in this area were presented in this meeting. These papers focused on increasing performance in two-stage light gas guns by changing the working conditions between the breech and the acceleration reservoir, adding a third stage to a two-stage gun and utilizing multi-shock compressions of light gas, and varying piston mass without exceeding the engineering limitations of the gun hardware.
Launcher developments have been used to investigate orbital debris impact on spacecraft shielding. Properties of new shielding materials need to be quantified by testing and results input into new models. The common approach over the years of study regarding hypervelocity impact on spacecraft has assumed that the orbital debris is spherical in shape. It is now realized that debris is more likely to be irregular in shape. Twelve papers investigated the shielding aspect utilizing hydrocode modeling and ballistic limit equations to characterize irregular shaped impacts.
Planetary science research tends to include a blend of astronomy, space exploration, and meteorite work (based on Earth). However hypervelocity impact is ever-present in this topic. Papers presented discussed near-earth objects being deflected, hypervelocity impacts of asteroids/comets on earth. Recently the Deep-Impact mission established a new 'strategy" for probing planetary surfaces. This mission was a man-made hypervelocity impact collision into a comet. The results from this mission provided critical data into numerical modeling of the excavated crater, the ejecta spreading backwards from the impact site, impact flash and the dynamics of the debris. It also provided insight into the porosity and the strength variations within the upper surface of the comet. These details could only be realized from the standards provided from hypervelocity impact research. Three papers and special keynote speakers once again enlightened the attendees to the unlimited challenges of hypervelocity impact.
An ever increasing interest in how materials behave under hypervelocity impacts is growing within this community. Material behavior forms the baseline for the remaining topics at HVIS; Material modeling, fracture/fragmentation, and impact and penetration. Concrete, glass, fibrous sheets, ceramics and metals are some of the materials that are intimately touched by hypervelocity impacts. Very little is known or established of the material behavior when impacted at very high-velocities resulting in extremely high pressures. Researchers continue to provide state-of-the-art knowledge of hypervelocity science.
Improved material models, the faster/quicker super-computers, and advanced hydrodynamic codes have added motivation to comparing results to the experimental data. As new numerical techniques evolve, so does the confidence of the computational results. Some of these examples are shown in the simulations of penetrator-to-target interaction, the response of complex fabrics to hypervelocity impacts, impacts to spacecraft and the dynamic response of the entire structure, and advancements of analytical models of spherical cavity expansion within brittle materials. The topics where numerical tools are applied are both diverse and varied and are and indication of an enormously greater level of maturity than what had existed in years gone by. This is shown in the nine papers along with keynote talks presented on this subject. Impact and penetration phenomenology is extremely varied and investigations need to probe not only velocities typically found in the space environment but those within the earth's atmosphere. At the somewhat lower 'hypervelocities', material strength becomes an extremely import aspect to be studied. This topic area includes investigations tailored to address penetration phenomena in a variety of targets including metals, ceramics, composites, and geo-materials. The long rod penetrators used in the four papers that were presented investigate how the strength of the penetrator affects depth of penetration. Additionally a presentation investigated how a materials basic material properties change with temperature under impact loading.
Fracture and fragmentation is a broad topic as it will overlap many other areas which has been shown by the many of the papers on damage, material phenomenology, and debris shielding and penetration behavior. This topic is quite informative and is extremely important to assess weapons effectiveness. To be able to describe the effects of fragmenting metals, one needs information of mass distribution of the fragments. Four papers address these complex processes of violent phenomena leading to destruction/fragmentation.
CLOSURE
Hypervelocity impact research is an important area of modern physics touching topics including geosciences, high pressure physics, planetary physics, space research, material science as well as defense research and technology. The contribution to these fields as well as the topics included in this symposium shows that considerable progress is still being made for continuing development of hypervelocity science.
HVIS 2007 clearly succeeded in the objectives set forth by the society. Over two hundred attendees from 16 countries presented their current research and the state of the art hypervelocity science. Test laboratories are obtaining higher and higher velocities. Diagnostics are more precise and diverse then ever before providing the data necessary for advancement in computer and modeling technology. The continuous advancement of science and technology relevant to hypervelocity impact is without a doubt evident for HVIS 2007 Summarizing HVIS 2007 and the nearly 10,000 pages of technical papers for these 10 symposiums, the ever increasing body of knowledge continues to grow and advance the understanding of hypervelocity phenomenology and corresponding applications.
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